Abstract Objective To examine the association of gestational weight gain and dietary factors with abnormal glucose tolerance (AGT). Methods We conducted a prospective cohort study among 813 Hispanic prenatal care patients in Massachusetts. Gestational weight gain and oral glucose tolerance test results were abstracted from medical records. Dietary intake was assessed using a semi-quantitative food frequency questionnaire. Target weight gain was based on BMI-specific weekly weight gain rates established by the Institute of Medicine (IOM). Results We observed a statistically significant interaction between prepregnancy BMI and weight gain in relation to AGT (P \ 0.01). Class II/III (BMI C 35 kg/m 2 ) obese women who had a high rate of weight gain ([0.30 kg/week) or who exceeded target weight were 3-4 times as likely to develop AGT compared to women who gained within IOM ranges (OR = 4.2, 95% CI 1.1-16.0, OR = 3.2 95% CI 1.0-10.5, respectively). Increasing levels of saturated fat and fiber and decreasing levels of energy-dense snack foods and polyunsaturated fat:saturated fat ratio were significantly associated with increased risk of AGT, independent of gestational weight gain. Conclusions Weight gain among class II/III obese women and certain dietary components may represent modifiable risk factors for AGT.
Introduction
Disturbances in glucose metabolism during pregnancy are common. An estimated 4-12% of pregnancies are complicated by some degree of glucose intolerance, ranging on a continuum from milder abnormal glucose tolerance (AGT) to gestational diabetes mellitus (GDM) [1] . These disorders have been associated with short and long term adverse outcomes for both infant and mother, including delivery of large-for-gestational-age infants, [2, 3] obesity [4, 5] fetal and neonatal death [6] and maternal complications (e.g. caesarean delivery [7] type 2 diabetes) [8] . Emerging research suggests that these adverse maternal and fetal outcomes are also associated with continuous increases in blood glucose levels that are not diagnosed as frank GDM [9] [10] [11] [12] [13] [14] [15] . Thus studying risk factors for milder degrees of disturbances in glucose metabolism is important to maternal and offspring health.
Compared to previous decades, American women of childbearing age currently enter pregnancy at a higher weight [16] and are more likely to gain excess weight during pregnancy [17] [18] [19] . Recent data from the Pregnancy Risk Assessment Monitoring System in nine states indicate that prepregnancy obesity (BMI [ 30.0 kg/m 2 ) increased between 1993 and 2002, from 13 to 22% [20] . Whereas the association between increasing prepregnancy weight and disturbances in glucose metabolism has been established, [21, 22] the relationship between gestational weight gain and risk of these disturbances is less clear.
Although studies on diet during pregnancy are limited, high fat diets have been associated with the development of glucose abnormalities in pregnancy [23] and with the recurrence of GDM in future pregnancies [24] . However, findings have been conflicting with a recent paper finding that consumption of fat and fiber early in pregnancy was not associated with the development of GDM [25] . Therefore, the impact of these macronutrients and food patterns on glucose disturbances during pregnancy remains largely unexplored. In non-pregnant adults, dietary factors such as fat, fiber, glycemic load, fruits and vegetables, and energy-dense snack foods, have been associated with fasting insulin levels and obesity [26, 27] . In particular, saturated fatty acids (SFA) have been associated with insulin resistance independent of weight gain [26, 28, 29] . Fruits and vegetables, which are high in micronutrients and fiber and low in energy density, may contribute to satiety and to the displacement of higher energy-dense foods. In contrast, energy-dense snack foods, which are both high in saturated fat and low in dietary fiber, have been associated with elevated fasting insulin levels and obesity [27] . Given that there is significant evidence from epidemiologic and clinical studies to support the notion that diet influences glucose homeostasis in a non-pregnant population, we would expect this relationship to hold true during pregnancy.
Hispanic women are projected to have the highest birthrates for any minority group in the United States by the year 2009 [30] . In spite of the high prevalence of obesity and excess weight gain during pregnancy among this ethnic group, [16, 31, 32] little is known about the modifiable risk factors for disturbances in glucose metabolism in this population. Therefore, our goals were to (1) examine the independent association of gestational weight gain with risk of AGT and (2) examine the association between dietary fat, fiber, glycemic load, fruits/vegetables and energy-dense snack foods and AGT among women from the Latina Gestational Diabetes Mellitus Study, a prospective cohort of Hispanic prenatal care patients in Massachusetts.
Methods

Study Design and Population
Details of the study design have been presented elsewhere [33, 34] . Briefly, the study was based in the public obstetrics and gynecology clinic and midwifery practice of Baystate Medical Center, a large tertiary care facility in Western Massachusetts. Self-identified Hispanic prenatal care patients were recruited by bilingual interviewers from 2000 to 2003 during the first or second trimester of pregnancy up to 24 weeks gestation (mean, SD = 15.0 ± 5.2 weeks gestation). Interviewers pre-screened eligible patients based on demographic and medical characteristics provided on a daily roster of scheduled patients to generate a list of potential participants. Reasons for exclusion included: ethnicity other than Hispanic; diagnosis of type 2 diabetes, hypertension, heart disease, or chronic renal disease; treatment with medications thought to adversely influence glucose tolerance (i.e. prednisone or other steroids); multiple gestation pregnancy; less than age 16 or greater than 40 years; C24 weeks gestation; or prior participation in the study (to assure inclusion of only one pregnancy per woman.) Less than 1% of women identified as potential participants were excluded based on medical history and 2% were excluded for non-singleton pregnancy. Approximately 2% of potential participants refused to participate.
Overall, 1,231 eligible women were enrolled. For the purposes of this analysis, we excluded women who did not deliver at Baystate Medical Center (n = 123); who miscarried, terminated their pregnancy, or had a preterm birth prior to 28 weeks gestation (n = 48); who were not screened for GDM (n = 54); who were missing data on prepregnancy weight or weight at the time of GDM screening (n = 174), age at time of GDM screen (n = 15) or height (n = 4). After these exclusions, 813 women remained for analysis.
Interviewers informed patients of the study aims and procedures, and each patient read and signed a written informed consent approved by the Institutional Review Boards of the University of Massachusetts-Amherst and Baystate Medical Center.
At the time of recruitment, interviewers collected information on substance use, socio-demographic factors, prepregnancy BMI, and physical activity. Dietary intake was assessed in mid-pregnancy. After delivery, information on incident GDM, AGT, clinical characteristics of the current pregnancy (including weight at each prenatal care visit), and medical and obstetrical history was abstracted from medical records.
Assessment of Abnormal Glucose Tolerance
Prenatal care patients are screened for GDM between the 24th and 28th week of gestation as part of routine hospital protocol. The screening test consists of administering a random 50-g glucose load and a plasma glucose determination one hour later . If the plasma glucose value was C135 mg/dl, a 3-h glucose tolerance test was performed. A positive screen (C135 mg/dl) on the 1-h OGTT was used as a measure of AGT.
Assessment of Gestational Weight Gain
The Institute of Medicine (IOM) recommends total gestational weight gain in categories based on prepregnancy BMI. These ranges are: 12.7-18.1 kg for underweight, 11.3-15.9 kg for normal weight, 6.8-11.3 kg for overweight and at least 6.8 kg for obese women (BMI [ 29.) The IOM also provides trimester-specific weekly gestational weight gains again upon prepregnancy BMI. Specifically for the second and third-trimesters, the IOM recommends 0.490 kg/week for underweight women, 0.440 kg/week for normal weight women and 0.30 kg/week for overweight women [35] . Since rates of weight gain in the first-trimester are non-linear and because the IOM did not provide specific values, rates used in the prior literature were used (0.27 kg/week for underweight women, 0.183 for normal weight women and 0.083 for overweight women) [36] . Because the IOM only recommends a lower limit of weight gain for obese women, a weight gain of 0.5 kg in the first trimester and a weekly rate of 0.23 kg in the second and third trimesters was used [36] .
To accurately capture weight gain up to the time of GDM screening and to compare the observed weight gains to the BMI-specific IOM recommendations, a ''target'' weight variable was computed for each woman based on the approach used by Siega-Riz et al. [36] and Saldana et al. [36, 37] . Target weight was calculated based on the amount of weight each woman was ''expected'' to gain based on the trimester-specific weekly gestational weight gains above. We then calculated actual weight gain as a percentage of target weight. Given that the literature has not established cut-off points for the percentage of target weight, based on the distribution of this variable in our cohort, we stratified women into three groups: those who gained less than 3% of target, within ±3% of target, and more than 3% above target weight.
As a secondary measure, rate of weight gain up to the time of GDM screening was calculated as weight at time of GDM screen minus prepregnancy weight divided by gestational age at time of screen. Because previous studies have not established cut point values for rate of weight gain, we stratified women based upon the median value observed in this dataset (less than 0.30 kg/week and greater than 0.30 kg/week).
Dietary Assessment
Dietary information was assessed in mid-pregnancy (mean, SD = 23 ± 8 weeks gestation) among 527 (65%) participants. Women for whom an FFQ was not obtained did not deliver at Baystate Medical Center, experienced a miscarriage, pregnancy termination, or preterm birth, or failed to attend a prenatal care visit or were not located by the interviewer at the clinic or by telephone. Dietary intake was assessed using a semi-quantitative food frequency questionnaire (FFQ) adapted and validated for use with Hispanics in the Northeastern US (where individuals are primarily of Puerto Rican or Dominican origin) [38] . The FFQ was administered in person or over the phone in either Spanish or English to all study participants who could be interviewed during the second trimester by trained bilingual interviewers. Women were asked to report their usual intake since the beginning of their pregnancy.
Completed FFQs were processed by the Dietary Assessment and Epidemiology Research Program at the United States Department of Agriculture, Human Nutrition Research Center for Aging at Tufts University. FFQs were scanned and transferred to electronic files and the Minnesota Nutrient Data System was used to calculate nutrient intake profiles. FFQ forms with more than 12 rows of missing data or forms that resulted in an implausible total energy intake of less than 600 or more than 4,000 kilocalories (kcals) per day [39] were deemed invalid (n = 74), and were excluded from the final dietary sub-sample.
Total SFA, polyunsaturated fatty acids (PUFA) and monounsaturated fatty acids (MUFA) were assessed both as percentages of total energy and as kilocalories from each macronutrient source [40] . Kilocalories from SFA, PUFA and MUFA were calculated by multiplying grams of each by 9 kcal/g. A simple ratio of PUFA:SFA (P:S) was calculated as the quotient of total calories from PUFA and SFA with a higher ratio representing lower amounts of saturated fat and higher amounts of polyunsaturated fat. Total grams of dietary fiber per day were assessed. Fruits (all fruits and fruit juices) and vegetables (including corn, potatoes, root crops and plantains) were converted to daily servings per day and categorized as low (less than 4 servings per day), moderate (4-6 servings per day) and recommended (7 servings or more per day). The average dietary glycemic index value based on a glucose standard was calculated for each participant [41] . Dietary glycemic load was calculated as the product of the dietary glycemic index (reference: glucose) and carbohydrate intake divided by 100.
Energy-dense snack foods considered in this analysis were divided into five food categories: [42] (1) baked goods (cookies, cakes, pies); (2) ice cream (ice cream, ice cream sundaes, sherbet, milkshakes); (3) chips (potato chips and corn chips); (4) candy (chocolate and nonchocolate candy); and (5) soda (only sugar-sweetened). The ice cream category was included because of its high energy content. Energy and nutrients were summed across all foods to obtain total intakes of kilocalories and nutrients for each subject. The percentage of total daily energy from energy-dense snack foods was calculated by adding the kilocalories from each energy-dense snack food and dividing the sum by total daily kilocalories. Kilocalories from energy-dense snack foods were then divided into tertiles for analysis (low: less than 100 kcals per day, moderate: 100-400 kcals per day, and high: greater than 400 kcals per day).
Covariate Assessment
We collected information on risk factors for GDM including maternal age, education (highest level of education completed), annual household income (total household income including salary, tips, welfare and other income), parity, prepregnancy BMI, history of diagnosed GDM, hypertension in the current pregnancy, cigarette smoking during pregnancy, illicit drug use during pregnancy, physical activity (assessed using a modified version of the Kaiser Physical Activity Survey), [43] and family history of type 2 diabetes. For prepregnancy BMI, the National Heart, Lung, and Blood Institute (NHLBI) and World Health Organization (WHO) [44, 45] [46] since they provide additional levels in the obese category. Place of birth and language preference were used as measures of acculturation.
Statistical Analysis
Data management and analysis were conducted in SAS (version 9.0). We utilized one-way analysis of variance to compare overall means for continuous variables and bivariate analysis using v 2 to test for differences in categorical variables. Logistic regression was used to model the relation between gestational weight gain and AGT. Goodness of fit was assessed using the Hosmer-Lemeshow goodness of fit test. Collinearity was assessed among covariates by computing Pearson's correlation coefficients, tolerance values and variance inflation factors. Confounding was assessed by evaluating the change in the bcoefficients when each covariate was included in the regression model. A change of 10% or greater was used as an indicator of confounding. Because age is considered an important risk factor in the development of glucose disturbances and because prior studies have adjusted for this, [37, 47, 48] age was retained in the models even though it did not change the estimate by 10%. Based on findings in the published literature, [37] the potential modifying effect of prepregnancy BMI on weight gain was evaluated by testing the interaction between these two variables. Statistical significance was considered present when P \ 0.05.
For women with valid dietary data, logistic regression models were used to model the relation between total dietary fat, SFA, PUFA, P:S ratio, fiber, glycemic load, fruits/vegetables, energy-dense snack foods and AGT while adjusting for total energy intake and other possible confounders. Interactions between dietary factors and gestational weight gain in relation to AGT were evaluated by adding each of the interaction terms into the model. An estimate for this parameter was then obtained through maximum likelihood estimation method with 95% Wald confidence limits.
Results
Participants in the final sample (n = 813) did not differ statistically by education, birthplace, language preference, prepregnancy BMI, percentage of target weight, family history of diabetes, history of GDM or illicit drug use during pregnancy as compared to the initial sample (n = 1,231). They were however more likely to be younger (P = 0.01) and nulliparous (P = 0.02). Among the 813 participants, 90 (11%) met the definition of AGT. The mean age of the participants was 22 ± 4.8 years, with the majority (73%) being less than 25 years of age and 123 (15%) being under age 18 (Table 1) . Approximately 55% of women were born in the U.S., 40% of participants were nulliparous, and 34% had a family history of diabetes. In unadjusted analysis, increasing age, education, parity, family history of diabetes, personal history of GDM and smoking were positively associated with AGT risk (Table 1) . After adjusting for age, these associations were no longer significant with the exception of smoking and family history of diabetes. Goodness of fit tests indicated that the fitted models were adequate. Collinearity of variables included in the regression models was not observed.
Gestational Weight Gain
Prepregnancy BMI was positively associated both with AGT in unadjusted and adjusted analysis ( Table 2 ). In ageadjusted analyses, women who were obese prior to pregnancy were 2.3 times as likely to develop AGT (OR = 2.3, 95% CI 1.4-3.9) as compared to normal weight women. A total of 39% of women exceeded their target weight, 36% met their target weight and 25% failed to achieve their target weight (Table 2) . Overall the mean rate of weight gain was 0.31 ± 0.21 kg/week. The mean gestational weight gain up to time of GDM screening in the overall sample was 8. . Neither % of target weight nor rate of weight gain was associated with AGT in age-adjusted (Table 2 ) or multivariable models (data not shown). However, we observed a statistically significant interaction between prepregnancy BMI and gestational weight gain in multivariable models (P \ 0.01). Therefore, we examined the association between percent of target weight and rate of weight gain and risk of AGT within strata of prepregnancy NHLBI/WHO BMI categories (Table 3) . Due to the sparse number of underweight women, they were excluded for this stratified analysis. A total of 36% of normal weight, 48% of overweight, 46% of class I obese and 32% of class II/III obese women exceeded percent of target weight. In Table 3 ). The overall fit of the model was adequate, as assessed by the Hosmer-Lemeshow goodness of fit test (P = 0.92). The model also predicted 80% of the cases correctly, a reasonably high percent. For normal weight, overweight, and class I obese women, associations between target weight and AGT were not statistically significant. In multivariable analyses, class II/III obese women who gained more than 0.30 kg/week were 3 times as likely (OR = 3.2, 95% CI 1.0-10.5) to develop AGT compared to those that gained less than 0.30 kg/week (Table 3) . Rate of weight gain was not associated with AGT among women in the other BMI strata.
Diet
Participants with complete dietary information (n = 423) did not differ statistically by age, education, birthplace, language preference, prepregnancy BMI, percentage of target weight, family history of diabetes, history of GDM or illicit drug use during pregnancy as compared to those without dietary information. They were however less likely to be parous and less likely to smoke. The distribution of total energy and macronutrient intakes by AGT status is shown in Table 4 . Overall, total energy, percent energy from total fat, MUFA and PUFA, total amount of grams of fiber per day, and glycemic load did not differ by AGT status. However, SFA (11.9 ± 2.1 vs. 11.2 ± 2.3) and the P:S ratio (0.8 ± 0.3 vs. 0.7 ± 0.2) were greater among women with normal glucose tolerance compared to women with AGT. The associations of fats and fiber with the development of AGT are presented in Table 5 . The percentage of energy from total dietary fat, PUFA, MUFA, and glycemic load were not associated with AGT. After adjusting for known risk factors for AGT, percent of energy from SFA was associated with an increased risk of developing AGT (OR = 1.3, 95% CI 1.1-1.5.) The P:S ratio was also significantly associated with AGT, with a higher ratio associated with decreased risk of AGT (OR = 0.1, 95% CI 0.02-0.45). Dietary fiber was also inversely associated with risk of AGT (OR = 0.9, 95% CI 0.84-0.99).
With regard to eating patterns, compared to those consuming 4-6 servings per day, women consuming 7 or more servings per day of fruit and vegetable consumption did not have an increased risk of AGT (OR = 1.7, 95% CI 0.7-4.5) ( Table 5 ). For energy from energy-dense snack foods, 16% of normal glucose tolerant women had high consumption of energy-dense snack foods ([400 kcals/day) compared to 24% of women with AGT. Compared to those consuming average amounts of energy-dense snack foods, those with low intakes of energy-dense snack foods had approximately 60% decreased risk of AGT (OR = 0.4, 95% CI 0.1-1.0, P = 0.05).
Discussion
In this prospective cohort study, we sought to establish the role of gestational weight gain and diet in the development of AGT. We found that exceeding target weight during pregnancy elevated AGT risk only among women with a BMI greater or equal to 35 kg/m 2 . In this BMI group, which corresponds to Class II and Class III obesity, women who exceeded their target weight or who had a high rate of weight gain had a 3-4 fold increased risk of AGT. We did not observe significant associations of total dietary fat, PUFA, MUFA, glycemic load or servings of fruits and vegetables with AGT. However, lower levels of energydense snack foods, SFA and P:S ratio and higher intakes of fiber were significantly associated with reductions in AGT risk.
Forty-three percent of women gained weight in excess of IOM recommendations, a rate which is comparable to non-Hispanic white populations [17, 18] . Our findings that obese Hispanic women of predominately Puerto Rican Table 3 Odds ratios for abnormal glucose tolerance relative to gestational weight gain, stratified by prepregnancy BMI BMI NHLBI/WHO categories (kg/m descent were over 2 times as likely to develop AGT compared to women of normal weight is supported by prior studies conducted among women of other ethnic backgrounds [32, 49] . The relationship between gestational weight gain and glucose disturbances has been less clear, however. Of the few studies that have examined this relationship, [32, 37, 50] only one was conducted among Hispanic women and this population was limited to those of predominantly Mexican descent. To our knowledge, prior studies have not examined gestational weight gain and AGT. Kieffer et al. conducted a cross-sectional study among 552 Hispanic women and found that gestational weight gain up to 28 weeks was not associated with GDM (OR = 1.02, 95% CI 0.985-1.061). The authors failed to observe significant interactions between prepregnancy BMI and weight gain and risk of GDM [32] . The authors did not examine milder forms of glucose disturbance, however. Our findings in a predominantly Puerto Rican population are consistent with these findings. Our finding of an interaction between prepregnancy BMI and weight gain associated with AGT is consistent with prior research. In a prospective cohort study of 952 pregnant black and white women, [37] Saldana et al. found that gestational weight gain was associated with impaired glucose tolerance (IGT) defined as having one abnormal glucose value on the 3-h OGTT, only among overweight women (BMI C 26-29 kg/m 2 ) but not among women of other BMI categories. Specifically, women who gained twice the recommended amount of weight had a 2-fold increased risk of IGT compared with women who gained the recommended level. Our findings were similar, but were limited to class II/III obese women.
We found that high percent energy from SFA was associated with an increased risk of developing AGT and that a high P:S ratio was significantly associated with decreased risk of developing AGT. These findings are consistent with some previous studies, although such studies are sparse. Saldana et al. conducted a prospective cohort study among 1,698 pregnant black and white women to study the association between macronutrients measured by FFQ with IGT [23] . The authors found that substituting fat for carbohydrates in statistical models resulted in a significant increased risk (OR = 1.1 95% CI = 1.02-1.12) of both IGT and GDM, although the type of fat considered was not specified [23] . A second crosssectional study among 171 pregnant Chinese women found that decreased PUFA intake and low P:S ratio were both associated with IGT and GDM [51] . In a study among 35 Australian pregnant women, women with a recurrence of GDM consumed 41.4% of their energy as fat compared with 33.1% (P \ 0.011) for women with no recurrence [24] . These studies, however, were not conducted in the US, and did not consider gestational weight gain as a possible confounding factor [24, 51, 52] . A more recent study among 1,733 predominantly White pregnant women found that dietary fats, carbohydrate and glycemic load were not associated with GDM or IGT risk, defined as either a failed 1 h-OGTT or one abnormal glucose result on the 3-h OGTT [25] . Our finding that increasing levels of SFA and fiber and decreasing levels of energy-dense snack a Models are adjusted for total calories, pre-pregnancy BMI, age, history of GDM, family history of diabetes, parity, gestational weight gain up to time of GDM screen, smoking and physical activity foods and P:S ratio were significantly associated with increased risk of AGT could be due, in part, to differences in the definition of glucose intolerance and the differences in race/ethnicity. Beans, the main source of complex carbohydrates in traditional Caribbean Hispanic diets, are high in fiber [53] . We observed that high fiber intake was associated with a decreased risk of developing AGT. Similarly, a recent study by Moses et al. found that women eating lower fiber diets during the second and third trimester gave birth to heavier infants and had higher prevalence of large-forgestational age infants [54] . These findings are consistent with a low fiber diet inducing disturbances in glucose metabolism and thereby increased glucose transfer to the fetus [54] . An observational study of pregnant women with type 1 diabetes during the second trimester of pregnancy found that insulin requirements were 16-18% lower for women with high fiber intakes compared to women with lower intakes [55] . This observation suggests that higher fiber intakes may prevent glucose disturbances by reducing insulin requirements. Diets that are both high in fiber and low in SFA may be associated with insulin resistance independent of weight gain during pregnancy.
Women in our study who consumed less than 400 kcals of energy-dense snack foods per day had an almost 60% decreased risk of developing AGT compared to women who consumed average quantities. Although the association between energy-dense snack foods and disturbances of glucose metabolism during pregnancy has not been previously explored, studies in adults have demonstrated associations of energy-dense snack foods with elevated fasting insulin levels and obesity [27] . An observational study conducted by Olafsdottir et al. among 406 pregnant women found that eating more sweet foods early in pregnancy increased the risk of excess weight gain (OR = 2.5, 95% CI 1.1-5.8) [56] . Given that energy-dense snack foods are high in SFA and low in PUFA and fiber, our findings that SFA, fiber and a P:S ratio were significantly associated with risk of developing AGT are consistent with these results.
Several limitations of our study are worth noting. First, the relatively small number of observed cases of AGT led to wide confidence intervals, increasing the likelihood of type 2 error, and limiting our ability to detect associations between gestational weight gain and risk of AGT. In addition, we observed small numbers of cases within certain strata of prepregnancy BMI (e.g., 19 cases of AGT among obese patients) limiting our ability to evaluate interaction according to this variable. Second, like most studies of gestational weight gain, prepregnancy weight was self-reported and may have been misreported. A recent validation study of 170 women by Oken et al., however, found an overall correlation coefficient of 0.99 between self-reported pregravid weight and clinically measured weights [57] . In our study, we observed a mean maternal weight gain in early pregnancy (up to time of first visit) of 2.3 kg which is within the range of mean weight gain observed by prior studies which used measured rather than recalled pregravid weight [58] [59] [60] [61] [62] . Third, the NHLBI/ WHO BMI categories are established for women over the age 18. In our sample 15% were under this age and were less likely to be parous, have a higher education, be born in the US and have a lower BMI. When excluded from the analysis however, the estimates minimally changed; women who exceeded their target weight and who had a BMI C 35 were 3.7 times as likely (95% CI 1.0-14.0) to develop AGT compared to those who stayed within their target weight. Findings were also comparable for rate of weight gain (OR = 3.5 95% CI 1.04-11.8). Finally, women in the subset with available dietary data were less likely to be parous and less likely to smoke as compared to women in the overall sample. Prior literature has found that people who do not smoke and are nulliparous are more likely to have a better diet quality [63, 64] .
Our results show that similar to other non-Hispanic populations, obese Hispanic women of predominantly Puerto Rican descent are at increased risk for developing AGT, and that gestational weight gain and diet may be contributing factors. We found that weight gain was associated with AGT among class II/III obese women. This suggests that gestational weight gain may play a role in the development of milder forms of glucose disturbances among obese women. Our observation that class II/III obese women who gain excessive weight during pregnancy are at increased risk for developing AGT, if confirmed would have important implications. Finally, further work is needed to better understand the relationship between diet and glucose disturbances during pregnancy. Once dietary constituents and specific dietary patterns are identified, how best to incorporate culturally appropriate dietary advice into preventive intervention programs should be explored.
